The role of IGF-I, cAMP/protein kinase A and MAP-kinase in the control of steroid secretion, cyclic nucleotide production, granulosa cell proliferation and preimplantation embryo development in rabbits.
The aim of this study was to investigate the actions of insulin-like growth factor I (IGF-I) on the secretory and proliferative functions of rabbit ovarian cells and on early embryogenesis. It was found that addition of IGF-I at a lower concentration (1 ng/ml) stimulated progesterone secretion by cultured rabbit granulosa cells, whilst higher concentrations of IGF-I (10, 100 ng/ml) were inhibitory. IGF-I had no effect on estradiol secretion. Cyclic AMP secretion was slightly increased after addition of IGF-I at 10 ng/ml, but not by higher concentrations. Cyclic GMP secretion was stimulated by IGF-I at 100 ng/ml only. A blocker of protein kinase A, Rp-cAMPS, did not alter progesterone and estradiol secretion but did prevent the action of IGF-I on progesterone secretion. An immunocytochemical study demonstrated that IGF-I significantly increased the proportion of proliferating cell nuclear antigen-positive (PCNA-positive) cells. Rp-cAMP did not change cell proliferation but partially prevented the proliferation-stimulating effect of IGF-I. IGF-I (100 ng/ml) significantly increased the proportion of divided zygotes and the number of embryos reaching the morula/blastocyst stage. Blockers of PKA, Rp-cAMPS and KT5720, reversed the effects of IGF-I on zygote cleavage and embryo development. Addition of IGF-I (100 ng/ml) significantly increased MAPK within the cells (proportion showing immunoreactivity to ERK-1 and ERK-3 antibodies and intensity of a 42 kDa band related to ERK-2). Rp-cAMPS suppressed the basal ERK-2 immunoreactivity but not that of ERK-1 or ERK-3. It completely inhibited the IGF-I-induced activation of ERK-3 but not that of ERK-1 or ERK-2. This in vitro study demonstrates that IGF-I is a potent stimulator of ovarian secretion, proliferation and embryogenesis in rabbit. Its effects are mediated by cAMP/PKA- and, probably by, MAPK-dependent intracellular mechanisms.